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To all whom it may concern : 

Be it Known, That we, Lucien Gaulard, a citizen of the re- 
public of France, and Jolm Dixon Gibbs, a subject of the Queen 
of Great Britain, both of the county of Middlesex, England, have 
jointly invented certain new and useful Improvements in Methods 
and Apparatus for the Distribution and Conversion of Electric 
Energy, of which the following is a specification : — 

Our invention relates to the distribution of electrical energy 
for industrial purposes, and it consists in an improved art or 
method, and an organization of apparatus whereby the same is 
carried into effect, by means of which we are enabled to transmit 
from a central or supply station through a main conductor a 
primary electric current of comparatively small quantity but of 
high potential, and at a point or points more or less distant where 
the said electric energy is to be utilized, to transfer the energy 
residing in such primary current of high potential, into one or 
more secondary currents of lower potential but of greater quantity • 
To this end, the invention comprises certain combinations of 
apparatus having an organization and mode of operation partic- 
ularly adapted to effect such transference of electric energy. 

By means of our improved method and apparatus we are 
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enabled to convey a useful qaantity of electric energy to a much 
greater distance than has heretofore been practicable, while the 
cost of the necessary plant for electric lighting and other analo- 
gous purposes, especially that of the main electrical conductors, 
is very materially diminished. 

The accompanying drawings represent an organization of 
apparatus which we have found to be well adapted for carrying 

out our invention . 

Figure 1 is a theoretical plan showing the general principle of 
the apparatus, figure 2 is a transverse vertical section of one form 
of converter, and figure 3 is a diagram showing one plan of ar- 
ranging the apparatus when the transference of energy is to be 
effected at more than one point. 

In the drawing, D represents a dynamo-electric generator of 
suitable construction, organized for the production in the main 
line of alternating currents, that is to say, successive electric cur- 
rents or pulsations alternately of positive and negative polarity 
and of equal potential and duration. ^Ve have found by experi- 
ment that the dynamo-electric machine of Alteneck, described in 
United States Letters Patent No. 234,353, of November 9th, 1880, 
is well adapted for our purpose ; but we do not desire to confine 
ourselves to any particular construction of generators for setting 
up alternating currents in the line, as tliere are many forms of 
these known and used which will serve sufficiently well. 

In order to operate a dynamo-electric machine for the produc- 
tion of alternate currents, it is necessary to provide some means 
for maintaining its magnetic field. This may be accomplished by 
a separate current derived from an independent dynamo machine, 
technically termed the *' exciter." Such independent exciter is 
shown in the drawing at E. It may be an ordinary direct current 
dynamo machine, of any suitable construction. The current of 
the exciter e is conducted from its terminals p, p, by means of 
wires 1 and 2, to and through the field-magnet helices of the main 
dynamo or generator l>. 

In order to vary when required the electromotive force of the 
generator d, it is convenient to effect a corresponding variation 
in the strength of the current in the field produced by the exciter 
E. This may be done in the case of a shunt- wound exciter, by an 
adjustable r^istance inserted in the field of the exciter We have 
sho vn this plan in tlie drawing?;. R is a rheostat composed of a 
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series of graduaterl resistanf*e coils r, r^, r®, etc. A movable con- 
tact-arm or other equivalent devices is provided, by means of 
^vliicb the current for maintainiag the field produced by the ex- 
citer E may conveniently be regulated. The same result may be 
reached in other well-known Avays. The power for operating the 
main dynamo D, as well as the exciter e, is furnished by a suit- 
able steam engine or other convenient motor M. 

At a point where the electric current is to be utilized for any 
suitable purpose, as for instance, in one or more incandescent 
electric lamps, vre place one or more secondary generators of 
converters^ as shown at c in figure 1. The general principle of our 
secondary generator is analagous to that of the well-known in- 
ductorium or induction coil, with this exception, that while the 
induction coil has heretofore usually been employed to transfer 
electric energy from currents of low potential and great quantity 
into currents of hig'li potential and small quantity, the function 
of tlie secondary generator or converter as applied in our inven- 
tion is precisely the reverse of this, namely, to transfer electric 
energy from currents of liigh potential to currents of low poten- 
tial and increased quantity. We have constructed converters for 
effecting this result in a variety of forms, all of which involve the 
same principle. In order that this principle may be better under- 
stood, we will describe the construction and mode of operation of 
a simple form of the converter which we have shown at C in fig- 
ure 1. Two iron cores 5, 6\ are preferably built up from a large 
number of small soft iron wires, insulated from each other and 
mechanically secured together in a solid bundle* It is usually 
preferable to unite the ends of the cores so that they will become 
magnetically continuous. In figure 3 for example, we have 
shown the cores in the form of a rectangle ; but the core or cores 
may be straight cylinders, or closed figures of oval, annular, horse- 
shoe or other shape, this being merely a matter of convenience in 
construction or economy in operation, but involving no change 
of principle. Around the cores 5, Z>S the primary electric con- 
ductors 4 and 5 are disposed helically in the manner shown in the 
drawing, which, however, is intended to represent the arrange- 
ment of these conductors in a symbolical or typical manner only, 
the actual construction being preferably similar to that shown in 
figure 2, hereinafter to be described. By inspection of the drawing 
it will be seem that one conductor, 4, is coiled upon the left-hand 
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portion of the core, and the other similar conductor, 5, upon 
the right hand portion, and the two conductors 4 and 5 are then 
connected at their adjacent ends, that a current may traverse 
them in series and thus develop magnetism in the iron cores 6, 
6S so as t-o establish a magnetic field surrounding or enveloping 
said cores and adjacent thereto. The secondary conductors I. and 
n- are disposed in precisely the same manner around the cores h 
andb^ and within the same magnetic field. In the particular 
arrangement shown in figures 1 and 3 of the drawing, each con- 
volution of the secondary conductor is interposed between two 
adjacent convolutions of the primary conductor, so that the num- 
ber of convolutions as well as their mean distance from the axis 
of the core is the same. Experience indicates that the, more 
nearly the last mentioned relation is preserved, the higher will 
be the efficiency of the apparatus. The relative disposition of the 
primary and secondary helices may otherwise be greatly varied 
without material change in the result ; for example, one may be 
superposed upon the other as in figure 2, or the two maybe placed 
upon different parts of the same core or cores, according to cir- 
cumstances. It is to be observed that the secondary conductors 
«hown in figure 1 of the drawings are not united in series hke the 
primary conductors, but their ends are joined together as shown 
at m, and iv., in parallel or multiple arc, and from tlie last 
named junction points of the secondary, the conductors v. and 
VI, are led to an electric lamj^ or other translating device L by 
wdiich the circuit is completed. 

We will now describe the mode of operation of the apparatus. 
When the dynamo-electric generator D is set in operation, a rapid 
succession of alternating positive and negative currents or pulsa- 
tions of equal potential and duration, technically termed an alter- 
nating current, is set up in the main or primary conductor, the 
path of which may be traced in figure 1 as follows : — From one 
terminal of the generator D by the line conductor 3 to the pri- 
mary conductor 4, 5 of tlie secondary generator c, thence return- 
ing by the line conductor 6 to tlie opposite terminal of the gene- 
rator. The alternate current proceeding from the primary gene- 
rator D, by its inductive action in the secondary generator c, cre- 
ates a magnetic field of alternate polarity, and this alternation of 
the magnetism of the field, in accordance with a well-known law, 
generates by inductive reaction an alternate current in the closed 
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circuit of a secoadaiy conductor situated within it. This secon- 
dary current may be utilized for electric lighting or other pur- 
poses iji tlie same manner that primary currents ordinarily are, 
by including proper translating devices in said secondary 

circuit. 

The most important and characteristic feature of our inven- 
tion is that which renders it possible to make use of alternating 
and equal positi^ e and negative currents of moderate quantity 
but of very high potential, in the primary or main line circuit, 
and to convert these into secondary or induced currents of much 
greater quantity but of corresponding lower potential at the 
place of consumption, which secondary currents are employed to 
do the required work. This is a result, the attainment of which 
is of the utmost importance in the art of electrical distribution, 
as it renders practicable the employment of insulated main 
conductors, of comparatively small size and moderate cost, 
for the transmission of large amounts of energy to 
distances. 

We will now explain the means by which this increase of 
quantity and reduction of potential in the secondary circuit is ef- 
fected. Let it be assumed that Ave have an electric lamp, as L in 
figure 1, so constructed as to work at maximum efficiency when 
rendered luminous b}^ an electric current of 1 ampere. Let it 
also be assumed that, for economical or other reasons, it is de- 
sired to employ an alternate current of O.o ampere only in the 
primary circuit. The necessary increase in the quantity of the 
secondary current will, in such case, be effected by the apparatus 
when arranged precisely as shown in tlie figure, for as the primary 
conductor of the converter c is connected in series, while the sec- 
ondary conductor (with an equal number of convolutions situated 
in the same magnetic field) is arranged with one-half its convolu- 
tions in multiple arc \vith the other half, the result will be pre- 
cisely the same as if the actual number of convolutions of the 
secondary conductor w^ere only half as many as those of the pri- 
mary. The total resistance of the secondary conductor when 
thus connected, is obviously only one-fourth as great as that of 
the primary, the secondary being double the cross-section, and 
virtually only one half the length of the primary. 

When an electric current of alternating polarity is caused to pass 
through the primary conductor of the converter C — ^figure 1 — it 
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creates by electro-magnetic iuduction a magnetic field, the intensi- 
ty of wliich, within the ordinary limits of working, is proportional to 
the current (expressed in amperes) passing through the conductor. 
Each alternation so produced in the magnetism of tlie field tends 
to set up a de^nite electromotive force in each separate convolu- 
tion of any conductor traversing the field. In the primary con- 
ductor this electromotive force opposes itself temporarily to the 
primary or magnetizing current, but as it is of inferior and rapid- 
ly decreasing potential, it acts merely to delay, and not to pre- 
vent, the magnetization of the field. An approximately equal 
electromotive force is at tlie same time set up in each convolu- 
tion of the secondary conductor, but, as the latter (in the present 
example) makes only half the number of convolutions within the 
field, the total electromotive force of the secondary current will be 
only'one-half that of the primary current. Inasmuch, however, as 
the value of any current is expressed by the quotient of the elec- 
tromotive force divided by the resistance, and as the resistance 
of the secondary coil is only one-fourth that of the primary, the ac- 
tual number of amperes in the secondary current will be approx- 
imately twice as many as in the primary current. Strictly speak- 
ing, however, the inductive action may be said to be determined, 
not by the number of convolutions but by the extent of conduc- 
tor, measured in linear units, which is in inductive relation to the 
magnetic field, assuming the lines of force in such field to be 
uniformly distributed. In order to produce a proper result, it is 
preferable that the resistance offered by that portion of the lin- 
ear conductor in the magnetic field which is traversed by the pri- 
mary current, shall exceed the resistance of the conductor in the 
same field traversed by the secondary current, in an inverse ratio 
to the increase in current strength or reduction of potential which 

it is desired to effect. 

Any required number of converters, of the general construc- 
tion described, may have their primary circuits united with, or 
included in, the conductors leading from the primary generator. 
The manner of connecting such converters, whetlier in series, 
multiple arc, multiple series, or otherwise, will be understood by 
those skilled in the art to which our invention relates, without 
the necessity of further explanation. One arrangement, how- 
ever, indicated in figure 3, in which a second converter, c 1, is 
placed in circuit, provided with a secondary conductor and an 
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independent group of lamps. The primary current traverses the 
circuit 3, 4, 5, 6, 7» 8, 9, pi^ssing through the primary wires of 
both converters, and the separate groups of lamps are shown at 
L and L 1. We do not herein claim the connection of the con- 
verters in the line, in any other arrangement than we have illus- 
trated iu the drawings. 

It must not be forgotten, however, that the consumption of 
energy in the main or primary circuit will, in all cases, bear a 
certain definite ratio to the work which is being done, or at least 
to the resistance which is offered at any given time in the secondary 
circuits of the converters, whether one or many. Tlie attend- 
ant at the generator, by means of an electro-dynamometer or 
other suitable current indicator, G — figure 3 — can readily detect 
any change in the strength of tlie current due to variations in the 
consumption, and, by moving the arm s, can correspondingly 
raise or lower the electromotive force of the generator D, so as to 
bring the current back to its normal strength. 

The converter C may be constructed in various ways. We 
have attained excellent results by constructing it in the manner 
more particularly sliown and described in prior Unite<l Stntos 
patents, Nos, 297,924 of April 29th, 1884, and 310,354 of xVpril 21st, 
1885. Another form, whi(di gives excellent results iu j>ra<.'tice. is 
shown in figure 2, in which 5 is a core formed of a bundle of iron 
wires, around wliich the primary wire 4 is coiled in a helix of tlie 
ordinary fonn. The helix of the secondary wire iii , iv , is su- 
perposed upon that of the primary, in the manner shown. Tlie 
sectional area of the secondary wire is here shown as four times 
that of the primary, while the number of convolutions is only 
one-fourth as great. We nevertheless do not desire to confine 
ourselves to any particular construction of the converter, as tliis 
is quite immaterial so long as the essential principles w hich we 
have hereinbefore set forth are not departed from. 
We claim as our invention: — 

1. The liereinbefore-described art or method of electrical dis- 
tribution and conversion, which consists in establishing in a 
closed electric circuit, a current of alternate and equal positive 
and negative potential, producing by the influence of such cur- 
rent an inductive field of alternate polarity, and thereby induc- 
ing in translating devices situated in an independent closed cir- 
cuit traversing such field, a similar alternating secondary current 
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of greater quantity and less potential than the originating or pro- 
ducing current. 

2. In a system of electrical distribution, an inductorium or 
converter, in which the length of that portion of the conductor 
traversed by the primary current within the magnetic field 
created by itself, exceeds the length within the same field of the 
conductor traversed by the secondary current, in combination 
with a dynamo-electric generator producing alternating electric 
currents or pulsations of equal potential and duration, and trans- 
lating devices actuated by said secondary current. 

3, In a system of electrical distribution, an inductorium or 
converter, in which the resistance of that portion of the conduc- 
tor traversed by the primary current within the magnetic field 
created by itself, exceeds the resistance of that portion of the 
conductor traversed by the secondary current which lies within 
said field, in combination with a dynamo-electric generator pro- 
ducing alternating currents or pulsations of equal jjotential and 
duration, and translating devices actuated by said secondary 
current. 

4. In a system of electrical distribution^ a dynamo-electric 
machine, organized for the production of alternate positive and 
negative currents, equal to each other in potential and duration, 
in combination with the primary circuit of an inductorium or 
converter organized to induce in its secondary circuit alternating 
currents of lower potential and greater quantity than those of the 
primary circuit, and one or more translating devices actuated by 
said secondary currents, 

5, In a system of electrical distribution, the combination of an 
inductorium or converter, having its primary and secondary cir- 
cuits constantly closed, a dynamo-electric generator for produc- 
ing alternating currents of equal potential and duration included 
in said closed primary circuit, and one or more translating de- 
vices included in said closed secondary circuit, substantially as 
set forth. 

[Note.— The claims of this patent were refused by the Primary 
Examiner on the ground of lack of patentable novelty, but were 
allowed on appeal to the Board of Examiners in Chief, The 
argument in behalf of the applicants and the decision affirming 
the novelty and patentability of the invention are herewith given 
in full.] 
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United States Went Office, 




Before the Board of Examiners-in-Chief, on Appeal. 



In the Matter of the Application of Lucien Gaulard and John 

Dixon Gibes, for Letters Patent for an Improvement in 
Apparatus for the Conversion and Distribution of 

Electricity. 



BRIEF IN BEHALF OF APPLICANTS. 

The application, having been rejected by the Primary Exam- 
iner on the ground that no invention is shown in view of the ref- 
erences citedj now coines before the Board of Examiners-in-Chief 
on appeal. 

The invention which is sought to be patented relates to an im- 
proved method of distributing electric currents for illuminating 
purposes, and particularly to an improved apparatus whereby 
said method is practically carried out. 

The ordinary systems of incandescent electric lighting, now in 
general use in this country and abroad, consist essentially of 
three parts: — 

(1) A dynamo-electric machine producing a constant current, 

(2) One or more lamps, each composed of a carbon filament en- 
closed in an exhausted glass globe, and rendered incandescent by 
'he electric current from the dynamo; and 

(3) Conductors for conveying the current from the dynamo to 
he lamp. 

The general introduction of this system for the purpose of 
lighting towns and villages from central stations, in competition 
with gas, has heretofore been restricted within comparatively 
narrow limits by the enormous cost of the necessary conductors. 
This objection to the present system is inherent and unavoidable. 

Professor George Forbes, of London, has shown that with the 
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ordinary Edison lamp of 100 volts, a plant of 60,000 lamps situ- 
ated within a radius of 2,100 feet (less than half a mile) would re- 
quire a quantity of copper in the conductors of the value of 
$4,377,700, or $71.30 per lamp. With 100,000 such lamps, over a 
ton of copper is required for every yard of distance on the multi- 
ple-arc system {Cantor Lectures^ Electrician and Electrical En- 
gineer^ IV.y 222, 223). It is true that if it were possible to work 
the lamps at a considerably higher potential than 100 volts, this 
enormous expense could be materially reduced, but thus far it has 
not been found possible to do so. 

To overcome this formidable obstacle to the general introduc- 
tion of house-to-house electric lighting is the object of the appli- 
cants^ invention, and we contend that if we can show that they 
have actually done this on a commercial scale, that they were 
the first to do it, and that they have accomplished such a result 
by the aid of a method of operation, and of a combination of ap- 
• paratus never before known or used, we have made out our case, 
and are entitled to the grant of a patent* 

We will first consider the general character of the invention. 
■ Each incandescent lamp connected with a source of electricity, 
when in operation, absorbs a certain definite amount of mechan- 
ical energy, ordinarily about one-eighth of a horse-power. This 
energy may be conveyed over a conductor, either in the form of 
an electric current of low potential and great quantity, or in the 
form of a current of higher potential and correspondingly less 
quantity. The size and, consequently, the cost of the conductor 
required, depends wholly on the quantity of current to be con- 
veyed, and not at all upon its potential Hence, it is theoretical- 
ly possible to convey any required amount of energy over a given 
conductor by raising the potential to a sufficient degree. But the 
potential in the ordinary system of distribution is practically lim- 
ited to that which the lamp, in the present state of the art, will 
withstand, namely, alx)ut 100 volts, and hence the quantity can 
only be increased by increasing the weight of copper in the con- 
ductor in proportion to the distance, and also in proj>ortion to the 
number of lamps to be fed* Hence the enormous and prohibitory 
cost which is entailed whea the number of lamps, or their geo- 
graphical distance from the source of electricity, exceeds a cer- 
tain well-defined and narrow limit. 

The invention of the applicants is simply this: They transmit 
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over the line a current of very high potential, eight or ten or 
more timen as high aa that ordinarily u .od, making use of a com- 
parnfively thin wire, and at the point of consumption they con- 
vert this lii;^^h potential current into an ^uivalent current of low 
potential and great quantity, which is adapted to the require- 
iwtiit^ of an ordinary inr^nn^ scent lamp of KH) volts. To accom- 
plihii LiiiH, we liud it neck..: .^i.^ to use an alternate in^t. 1 of a 
ilinct currpnt on the main line, and a converter (which is a mud- 
ificatioii of the well known indiirtion ^ II) fur eff ting the de- 
sired clMrigi' in the ciiaracter of the current at tlic point ot 
coiLsumptiou. 



! 



Thp ultlity of the invention raises a p* 'midi.. > ..j noidty, 
Th*^ rliiiius pr» ntird iu tlie a[>plication are for a • nihi- *■ »n 
conhi.,Ling of certain Hpccilk chjiuentd acting; n[*<)ii >lh»'r to 

prod lUG a certain ff'sTiIt, n— Mur tin- utility nor the ntnclty of 
wlacii reaulL is dtMiied by th*- V .in*r. AH i' ' ^^nts of the 
cornhination, Beparately cotididi.icd, aii; aiiiuu.^ d Lo Iw.* uM la 
view of the referciu i(iLcd, hut the comhir '* n ijkH a luplrt^ 
whole, capable ol produciu- the particular I iiU s.'ii-ht for, is, 
UH we contend, not present in any of them, l^ui one of the n:fcr- 
ences cited ahows an or^ uu/.atiou cap ' ^ of pro^furing th anm 
It, except by introducing souAcLhiii^ from one uf the oti. rs. 
NeitUir arx enlargement of the old apparatus, nor a nvxiili- ation 

of itfl proportion's, will do it. Th^jre must Im* ' n f- n the 

dilff^nnit orgatnzations, there must be adaptation, tL^.- ruu.it lie 
reorganization, in ordr;- that the new n^sult may beeffe^f^^J. The 
Examiner lioldti tiiat tliib doea not amount invention V t 
whon a result is reached, a result not merely different m decree, 
but different in kind ; a r It r ^nized aa r v. anf! admif*-i 
to be of great industrial value, uauicd> . tlie working of ii iudes- 
cent lauipe at a distance of 25 miles or more when one half mU« 
had before been the limit, it affords th _, ^t iK)S8ibie pre- 

sumption that invention, and invention alone, could have pro- 
duced bucli a result. 



Webster, in his Subje^-matter of Patents, p. 30, say — 

••The utility of the change, aa ascertained by its con^iequencea. 



I 







16 

IS the real practical test of the sufficiency of the invention, and 
since the one cannot exist without the other, the existence of the 
one may be presumed as proof of the existence of the other. 
Where the utility is proved to exist in any deg'ree, a sufficiency 
of invention to support the patent must be presumed," 

Justice Bradley, in Loom Co. vs. Higgins (105 U. S., 591), 
8aid : — 

"It may also be laid down as a general rule, though perhaps 
not an invariable one, tliat if a new combination and arrange- 
ment of known elements produces a new and beneficial result 
never attained before, it is evidence of invention," See also 
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Terry Clock Co. vs. New Haven Clock Co., 

0. (?., 909. 
Wallace vs. Noyes, 23 0. G., 435. 
Ward vs. Plow Co., 14 Fed. Rep., 696. 
Smith vs. Dental Vulcanite Co., 11 O. G., 

246. 
Goodyear Co. vs. Willis, 10. G., 41. 

Tn Bruce vs. Marder (22 O, G., 1039), it was held that the fact 
tbat an invention is of great utility, and has gone largely into 
use, goes to show tliat the inventor discovered and put to use 
Bomething which others skilled in the art had overlooked, and 
Bomething which very probably would have been found out be- 
fore if ordinary skill in that art could have discovered it. 

What are the facts as to the utility of this invention ? 

The first experiment on a commercial scale with the apparatus 
was made on the Metropolitan Railway in London in 1883. The 
circuit was a No. 8 copper wire, and four separate railway sta- 
tions were lighted from one dynamo, by means of 100 Swan in- 
<»ndeBcent lamps and C arc lamps, each equivalent to 7 incandes- 
cent lamps placed at different points. 

In September, 1384, a plant was exhibited at the Turin Exhibi- 
tion, a report of which by M. Tresca is in vol. xiii., p, 529 of the 
London Electrician, on which occasion 24 Swan incandescent 
lamps of 100 volts each were maintained in operation at an act- 
ual geographical distance of 25 miles from the generator, over a 
wire 4 miili metres in diameter, the whole circuit being 50 miles 
in length. We assert that an equal number of lamps had never 
before been operated at a distance so great as even one mile from 
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the generator, and that it was a result for the first time rendered 
p.^^:':le by means of the inTention for which we now seek a 
patent 

r r-r isat this moment a commercial plant in operation in 
London, from a central station, over a line over sLx mUes in 
length, which was supplying in February, 1886, a total number 
of 1,434 incandescent and 2 arc lamps, distributed over a large 
area, a number which was being added to almost daily. 

We might cite a number of other applications to show the 
great utUity of this invention, but it seems unnecessary. As to 
the possibflities of the invention, Professor Forbes, in a paper 
read before the Society of Arts {Electrician and Electrical En- 
gineer, vol. v., p. 140j, says that by its means a wire of one 
square inch section will carrj^ cuiTent enough to supply 100,000 
l^candle incandescent lamps. 
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The -fiorrjty of an invention is not negatived hy the fact that 
every sepatate part of tfce organization is old. 

This principle is so familiar that it is hardly necessary to dis- 
cai«8 it ; the mere statement ought to be sufficient. 

The Examiner, however, contends that nothing is made known 
in tho ;o two applications, which was not already within the 
knowh'dge of the public. In support of this position he cites 
the following references : 

U, B. Patent of L Maiche, No. 243,454. 
U. S. Patent of T. A. Edison, No. 278,418. 
De8cri[>tion of Apparatus of Spottiswoode 

(London Engineer, August 11, 1882, p. 

102). 

Maiche shows an electric go no rat or (which is a voltaic battery), 
a circuit-breaker which aUornately opens and closes the circuit 
of the battery, a converter for transforming'tho intermittent cur- 
rent of low potcutial derived from the battery into an alternat- 
ing current of high potential in the line, a second converter for 
trannforming the* alternating high potential current of the line 
into an alternating low potoatial couBuaiption current, which 
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latter is employed to set up vibrations in an electro-ma-net for 

telegraphic purposes. 

If it were true that applicants had done nothing more than to 
substitute one or more electric lamps for tlie receiving electro- 
magnet of Maiche and a dynamo-electric machine for the actu- 
ating battery employed by him, then Maiche's organization might 
perlTaps constitute a sufficient anticipation. 

Suppose that this were done on a scale large enough for electric 
lighting. Two results would follow : First, the alternate 
pulsations occurring at the interruption of the primary circuit 
would be at least double the potential of those at the completion 
of the circuit, the alternate pulsations in the lamp would be very- 
unequal, by reason of which it would shine with an intolerable 
vibratory flickering ; and, second, no interrupting circuit break- 
er could'possibly withstand the sparking wliich would take place 
with tlie powerful current, and which would fuse the contact 

points in an instant. 

Applicants therefore employ an alternating generator which 
does not interrupt the circuit and which supplies alternate and 
«qual currents, thereby avoiding both these fatal objections. 

Edison's apparatus (the second reference) is ol)jectionable and 
impracticable for the same reasons. It employs a continuous 
primary current of one polarity and of high potential, which is 
converted into an alternate current at the place of consumption 
by a rotary commutator, and then by induction is transformed 
into a secondary alternate current of lower potential, and this by 
another commutator is redressed and fed to the lamps. It will 
be observed that applicants' claims carefully distinguish their 
device from Edison's as being adapted to produce alternate and 
equal secondary currents from an alternate primary current, 
while Edison's— assuming it to be operative— is only adapted to 
produce intermittent direct secondary currents from a continuous 

direct primary current. 

Spottiswoode's apparatus (the third reference) produces, by 
means of a converter, a current of high potential and equal 
alternations from a current of low potential and equal alterna- 
tions That is, if applied to electric lighting, Spottiswoode's 
method would aggravate and increase the very difficulty wkich 
it is the Bi)ecific object of applicants' invention to remove. It 
would increase the potential and diminish the quantity of the 
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secondary current, whereas the very essence of the present in- 
vention, and the point in which all its value consists, is that the 
secondary current shall be of lower potential and greater volume 
than the primary current. 



III. 

TTie novelty of an invention is not impeached by an organization 
fnndamentally incapable of the function which that invention is 
designed to perform, even though the prior thing loas mechanically 
similar thereto. 

In Morey vs. Lockwood (18 Wall., 230), which was a suit al- 
leging infringement of the well-known soft rubber syringe, a 
prior device was set up exactly like it, except that the central 
part was a soft rubber cylinder with metal heads, instead of a 
soft rubber bulb. Owing to the difficulty of compressing the 
cylinder, the device was inconvenient and of little value, and 
few were ever sold. Hence the Supreme Court held that it did 
not anticipate the patent. 

Not one of the apparatuses cited as references by the Exam- 
iner is capable of performing the functions which are performed 
by applicants' combination, and this is by reason of the different 
manner in which the elements of the latter are combined. 

If an invention consisting of a new combination of old ele- 
ments is to be refused a patent because some of its parts are 
found in one old apparatus and the rest in another, notwithstand- 
ing that a different result is produced, the novelty and utility of 
which is not denied, then it would appear that a majority of the 
most useful and meritorious inventions which are likely to be 
made in the future will be liable to meet the same fate. 

We contend that the decision of the principal Examiner is 
erroneous, and that it should be overruled by your honorable 
Board, and a patent ordered to be issued to the applicants. 

Pope & Edgecomb, 
Attorneys for Applicants, 
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Before the Board of Examiners-in-Chief on Appeal, 



Application of Gaulard & Gibbs for a patent for an Improve- 
ment in Apparatus for the Distribution and Conversion 
of Electric Currents, filed March 6, 1886. Serial No. 194,- 



229. 



Messrs Pope & Edgecomb for applicants. 



The claims appealed are : 

1. In a system of electrical distribution, a secondary generator 
or inductorium, in which the length of that portion of the con- 
ductor traversed by the primary current within the magnetic field 
created by itself, exceeds the length within the same field of the 
conductor traversed by the secondary current, in corabination 
with a dynamo-electric generator producing alternating electric 
currents or pulsations of equal potential and duration. 

2. In a system of electrical distribution, a secondary generator 
or inductorium, in which the resistance of that portion of the 
conductor traversed by the primary current within the magnetic 
field created by itself exceeds the resistance of that portion of the 
conductor traversed by the secondary current which lies within 
said field, in combination with a dynamo-electric generator pro- 
ducing alternating currents or pulsations of equal potential and 

duration. 

3. In a system of electrical distribution, a secondary generator 
«r inductorium in which the resistance within the magnetic field 
of tlie conductor traversed by the primary current exceeds the 
resistance within the same field of the conductor traversed by 
the secondary current, in combination with a dynamo-electric 
generator for producing alternating electric currents or pulsations 
of equal potential and duration in the primary circuit, and one or 
more translating devices for utilizing alternate currents in the 
secondary circuit of said inductorium. 

*'4. In'^a system of electrical distribution, the combination of 
a main circuit conveying an alternating current of high potential, 
a local or consumption circuit conveying an alternating current 
of low potential, and an intermediate inductive apparatus for 
transfeiTing electric energy from the main to the consumption 
circuit, and at the same time reducing the potential of the secon- 
dary current below that of the primary.'* 

5.' In a system of electrical distribution, the combination of a 
secondary generator or inductorium, liaving its primary and sec- 
ondary circuits constantly closed, a dynamo-electric generator 
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for producing alternating currents of equal potential and duration 
included in said closed primary circuit, and one or more transla- 
ting devices included iu said closed secondary circuit, substan- 
tially as set forth. 

The references are patents to Maiche, June^S, 1881, No. 243,454; 
Edison, May 29, 1883, No. 278.418; and publication of Spottis- 
woode (London Engineer, August 11, 1882, page 103). 

The invention relates to an improved system and apparatus for 
distributing electrical currents, primarily for electric lighting, on 
the incandescent plan for long distances over medium sized con- 
ductors ; a thing hitherto practically unaccomplished. The im- 
portance of the invention, therefore, is to be measured by the 
novelty and magnitude of the results achieved rather than by the 
Apparent simplicity of the means adopted. 

It is not claimed by applicants that they have invented any new 
electrical element or appliance. They simply claim to have com- 
bined certain elements well known to electricians, such as electro- 
.generators, circuits, induction apparatus, translating devices, etc.. 
in a novel way, to produce new and important results. This is 
the measure of invention if sufficiently established. 

Hitherto incandescent lighting lias been successfully accom- 
plished only at small distances from the generator, with enor- 
mous currents of low potential carried and distributed by con- 
ductors of proportionate size and cost. Applicants' aim was to 
use, if possible, currents of high potential carried to great dis- 
tances, as gas is carried, and locally translated into light over 
conductors rivaling in economy and efficiency those used in arc 
lighting. This, if practicable, must be admitted to be a most im 
portant and meritorious achievement, fully worthy of protection, 
however simple and obvious after the fact. The inventors, who 
are aliens, aver that the scheme is not only practicable, but has 
been fully reduced to successful practice in foreign countries. 

Their improvement consists in a combination of four elements, 
all belonging to the ordinary resources of the electrician, as 
much so as cams, gears and shafting to the mechanician, viz. : 
<1) A dynamo-electric generator of the ordinary type for fur- 
nishing currents of alternating polarity but high potential ; (2) a 
primary circuit of any length for conveying this current of high 
potential ; (3) an induction apparatus or series of such for fur- 
nishing a secondary current or currents of low potential induced 
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by the high potential primary ; these may be locally multiplied 
to any extent ; and (4) proper translating devices, which in this 
case are incandescent lamps in multiple arc, at the required lo- 
calities. This is the whole apparatus, and applicants claim it to 
be new as well as useful and important. 

The references illustrate the prior state of the art. The patent 
of Maiche, No. 243,454, is the earliest, and shows in combination 
(1) a battery or generator of a continuous current of quantity and 
low potential ; (2) a circuit-breaking rheotome for throwing the 
battery current into pulsations ; (3) an ordinary induction coil 
for converting the battery lo^v potential pulsatory current into a 
high tension induced current capable of overcoming the resist- 
ance of a long line ; and (4) local reversed induction apparatus 
for taking off induced pulsatory currents of low potential for 
operating Jocal telegraph sounders ; the object being to work the 
local receivers by a line wire current of high tension. This de- 
vice differs from that of applicants, both in purpose and in 
structure. The difference consists in a primary pulsatory cur- 
rent of low potential in place of a current of alternating polarity 
and high potential, the said primary current being used merely 
to induce the line current of liigli potential instead of being itself 
the high potential Hue current needed. This difference is not 
merely one of comparative simplicity in favor of applicants' de- 
vice, but one of practical utility for their purpose, since the low 
tension battery current and rheotome could not be used for elec- 
tric lighting by reason of the loss of energy and material at the 
rheotome when produced on a scale competent for electric 

lighting purposes. 

The second reference is the lecture-room experiment of Spottis- 
woode, described in " The Engineer," 1882. This approaches ap» 
plicants' device in the use of a dynamo-generator giving currents 
of alternating polarity directly. These currents are, however, 
of low potential, and are used in the ordinary induction coil for 
producing high tension induced currents for performing electri- 
cal experiments. The device obviously could not be used for 
electric lighting : (1) because the primary alternating current is 
not of sufficiently high tension to traverse any great length of 
line wire ; (2) because if the secondary circuit be used as a line 
wire there are no translating devices whatever of low potential 
at the end, such as are needed for incandescent lighting, and 
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none are suggested. The device iu fact does not have the re- 
verse inducto'i-Luni in conjunction with a high potential primary 
current of alternating polarity, the essential feature of applicants' 

device. 

The third reference, viz., the patent of Edison, No. 278,418, is 

liy far the most pertinent, and is also designed for the same pur- 
pose as applicants'. This device employs a dynamo-generator 
giving a continuous direct current of high potential as a line 
current. In order to get out of this the required induced local 
currents of low i^otential, Edison introduced local rotary com- 
mutators driven by power, which produced local pulsatory cur- 
rents. The rotary commutators have the disadvantage, not only 
of requiring local power to drive them, but of consuming power 
and material by the inevitable " sparking " which takes place, 
their defect being that of a rheotome, and the more apparent by 
reason of the high tension currents used. 

The merit of applicants' device may be thus summed up : They 
generate high tension currents of alternating polarity directly, 
thus getting a high tension line current with moderate-sized 
<:onductors. capable of acting upon the induction apparatus 
without the interposition of any rheotome, commutators or other 
devices for wasting energy and destroying plant. This they 
translate directly into the low tension currents required without 
the use of power or any apparatus except the local mductoriums. 
The changes over existhig devices may seem simple and obvious 
after the fact, but this is a charge often brought against the most 
meritorious inventions, the telegraph and the speaking telephone 
not being exceptions. In the two latter conspicuous instances 
the Courts have so far found invention in the light of the 
vastly important results, and we do not hesitate to find mvention 

We come* now to the consideration of the claims. These all 
relate or are designed to relate, to the same substantial combina- 
tion above discussed, which is really an improvement ni the art 
of distributing electric currents for incandescent lighting as em- 
bodied in a practical apparatus. 

Claim 1 relates to the combination of a reversed inductormm 
and a dynamo-electric generator producing currents of alternat- 
ing polarity. It omits the translating devices, and therefore 
stops short of function. It seems to turn upon the immaterial 
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construction of the reversed inductorium in regard to relative 
lengths of conductor coils found in it rather than to the essential 
matter of the efficient combination— that is, (1) the generator 
giving high tension currents of alternate polarity and equal po- 
tential ; (2) the reversed inductorium however constructed ; (3> 
the primary high tension line circuit ; and (4) the secondary low 
tension induction circuit with the translating devices. 

Claim 2 is the same as claim 1, except that it describes the 
inductorium by its relative resistances instead of relative 
lengths of conductors, both immaterial points, the true point 
being the reversed inductorium, however constructed in its- 
functional combination. 

Claim 3 sets out the functional combination with some pro- 
lixity regarding the reversed inductorium. 

Claim 4 sets out the functional combination in its true order by 
functions, omitting tlie translating devices, which are essential 
to the efficient combination. 

Claim 5 sets out the functional combination, but omits the es- 
sential point that the primary alternating currents must be of 
relatively high as well as of equal potential, and the foecondary 
currents nmst be of low- tension. The above claims would all be 
admissable, as various statements of the same substantial com- 
bination with changes as above suggested. A claim would also 
be admissable drawn with reference to the four essential ele- 
ments as given in the above analysis. It is understood that a 
claim to the method was also made, and is now pending in a 
separate division. This claim, if found patentable, and it is still 
desired to patent it in a separate division, should be identified 
with this division by the proper cross references and go to 
patent simultaneously with it, as per Holt, ex parte (29 O. G., 

171). 

Upon the grounds of rejection raised by the Examiner, viz., 

want of patentable invention and anticipation by the references 

cited, we must reverse the Examiner's decision. 

H. H Bates, ) t?_„„ .in-Chipf 
R. L. B Clark, \ ^''^®- ^"^ '"^^^• 

[3d member absent.] 
Washington, D. C, Sept. 14, 1886. 
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I^From the Electrician and Electrical Engineer, New York^ 

November, 1886.] 

A NEW ERA IN DOMESTIC ELECTRIC LIGHTING. 

When in the early part of 1880 the announcement was made, ap- 
parently upon good authority, that the electric light for domestic 
use was '* at last a scientific and practical success ;" that with all 
its obvious advantages, it could nevertheless be furnished to the 
consumer at a price less than that charged for g-as, aiid that sys- 
tems of incandescent electric lighting from central stations Avere 
to be forthwith established in all our large cities ; it was generally 
believed by the public to mark the beginning of a new departure 
in domestic illumination. While we will not undertake to gain- 
say that in a certain sense this was true, yet in common with 
other more or less conservative electricians, we were by no 
means so sanguine as to the prospect, from a dollars and cents 
point of view, as were most of the promoters and capitalists con- 
nected with the new lighting enterprises. A very simple calcu- 
lation suflSced to show that the real problem in doinestic or 
house-to-house lighting, was simply one of cost rather than of 
possibility of distribution; that this had. as yet, received but a 
partial solution, and that unless the financial question thus raised 
€Ould be successfully disposed of, the contest for supremacy as 
between gas and electricity must, purely for commercial reasons, 
ultimately terminate in a victory for the old illuminant. In 
seeming disregard of these considerations, however, several cen- 
tral station plants on a large and costly scale were erected, most 
of which have now been in continuous operation for some years- 
While it is claimed that some of them, the New York down- 
town district in particular, are earning a fair interest upon the 
capital invested, the fact that no apparent disposition exists to 
-extend the sphere of operation to other and presumably more 
profitable sections of the city, points to a contrary conclusion, 
and one which more nearly coincides with the results of the com- 
putations of disinterested electrical engineers. The well under- 
stood limitations of existing central station systems, in respect 
to the practicable area of each district, which cannot be taken to 
exceed half a mile in any direction, as well as the excessive cost 
of the conductors necessary to effect a reasonable economy in 
distribution, have led many inventors to attempt to overcome 
these objections. The results of these attempts may be divided 
into three classes : — first, tlie multiple conductor system, of which 
the '' Edison three-^vire" is an example, which permits the work- 
ing potential in the conductors to be increased, and the conse- 
quent weight of the conductors materially diminished ; second, 
the storage system, in which accumulators are charged by high 
potential distribution current and discharged by a low potential 
consumption current, and third, the induction system, in which 
a current of high potential is employed in the mains, and con- 
verted into a current of low potential by inductive devices 
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situated at the places of consumptioii. The first of these plan^ 
some^vhat diminished the cost of conductors and so far as it did 
tSrwas unquestionably an improvement The second for well 
understood reasons, has proved but partially successful, but the 
third ^^hk•h has been for a number of years in process of evolu- 
tion appears at the present moment, in view of practical experi- 
ments and extended tests on a large scale, to be completely suc^ 
cessf ul Althoutrb hut little has been made public respecting the 
results" obtained with the improved apparatus now employed, 
yet the matter has already excited a remarkable d^S^ee of inter- 
est and inquiry in electrical circles. The originators of the m- 
ductive Bvste a/have but just received their United States paten 
thedaim^sof which we reprint in another column, which will 
serve to show the fundamental principles of the system, it is 
almost needless to point out that if the inductive system proves 
to be practically successful, a result which we now see no reason 
to doubt it is scarcely too much to say, that the problem of 
economical distribution over any area required in practice m 
electric Mehting has received a final solution. If this turns out 
to be the case, the displacement of the existing illuminating gas 
plants by the new incandescent electric system can be at the 
utmost but a question of a lew years time. 



[From tlie Piitshurg Disjmtck, October 31, 1886.] 

A meeting of the Board of Directors of the Westinghouse Elec- 
trie Li-lit ("o. was held yesterdav afternoon to transact business 
conne<lcd with the enlargement of their plant. Owing to the 
1 n.id increase of tlieir orders for electric li-htiiig ])lants tor cities 
and towns, the board are already considering still gieater enlarge- 
ments than even these arranged lor a couple of months ago. Ihe 
compauv, notwithstanding the fact that they have been consider- 
ablv hampered for the past year for want of ro(*m and inabihty 
to get skilled electricians, have, within the past few montlis, put 
in 1 OOU light plants at Trenton and Plafnfield, N. J., Keokuk, 
la Oswego. N. Y.. and several otiiers, and have now orders on 
liaiul foi plants from a dozen to 20 towns and cities, and branch 
estul.lislini. nts will be put in at Chicago or St. Louis lor supply- 
ing; the nor- Invest and southwest. The new^ patent granted Mr. 
"VVi htinghouse at Wasliington on October 26, cniue up lor diseus- 
Bii'ii. Init <;iused no action. . 

Mr. Westinghouse in si>eaking of the patents yesterday said : 
"The telegram printed in the Dispatch this inornmg is correct 
with tlie excei.iion of some of the t( clinical details. The patent 
grants to the Westinghouse Electric Li^ht Co. that which illumi- 
nating gas <-ompanieh, botli here and m Europe, so greatly feared 
when E«lison"hexi > linu ii(s wcr*' so prominently before tlie pub- 
lic A veriiahlerev(;lution in lighting must necessardy tollow, 
as we have perfected plans for its introduction into everv city 
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and borough in the United States. Illuminating gas with its dis- 
comforts and disadvantages must now become a thing of the past, 
and adequate light can be liad at a fair cost. 

" The advantages in the cost of the plant are understated in 
your despatch of this morning. Instead of five per cent., as com- 
pared with the ordinary three-wire system for tlie copper wire 
main, there will be required less than one per cent, by the new 
system, and this holds good when both are operated with the 
same percentage of loss in the lines. A more striking illustration 
of this advantage is contained in the fact that the cost of copper 
wire for each 16 c. p. lamp, by the ' three-wire system,' is |15U for 
a distance of four miles, while by the new system tins cost is only 
$1.50. And instead of 850 lamps, as stated in the despatch, there 
were 1,000 lamps lighted to their full candle power on a six mile 
circuit, the lamps being three miles from the dynamos ; the cur- 
rent was caiTied by a copper wire main less than one-quarter of 
an inch in diameter ; and, for each indicated horse-power of the 
engine, a fraction of over eight lamps of 16 c. p. each was ob- 
tained. Furthermore the armature for a machine capable of pro- 
ducing a current for 1 000 such lights, requires in its construction 
only 30 pounds of copper wire, while for the Thomson-Houston 
armature, having only one-quarter of this capacity, 225 pounds 
of copper wire are necessary. 

*' By this new system two dynamos driven by separate engines 
are made to deliver their currents to the same wire. This is ac- 
corapHshed perfectly and with the most simple expedients. With- 
out the slightest interruption or inconvenience to the service, the 
dynamos can be connected or disconnected at pleasure, and the 
power regulated so that even nine-tenths of the liglitsmay becut 
off or put on without affecting the remaining ones ; and at the 
same time a small switch, which would be capable of turning off 
only 30 small lamps of the old plan, easily cuts off the entire cur- 
rent of the main wire by the new system. Eminent electricians 
have long considered it impracticable, if not impossible, to success- 
fully deliver to the same wire alternate currents from two or more 
dynamos, driven by separate engines. It is now accomphshed 
and in the most perfect manner. This system involves the use of 
alternate high pressure currents, the alternations bemg at the 
rate of 15,000 per minute, which are locally reconverted mto low 
pressure currents, so capable of modification that the lights can 
be turned up or down,.;as may be desired. 

*' This system is the result of a series of patient and, i may add, 
costly experiments which have been quietly carried on in this 
city for the past two years by the Westmghouse Electric Co., 
and which have but just been perfected. Another benefit m the 
system arises from the fact that it is no longer necessary to locate 
electric light plants near the centre of illumination, where prop- 
erty is always costly, and w^here the noise of machinery is more 
or less objectionable. They may now be located in the outskirts 
or farther away, where steam power may be cheaply produced or 
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water pOTver made available, or may be placed on a partj>f the 
propertylxupied by the plants of illuminating gas compames. 



[From the PliiladelpMa Inquirer, November 1, 1886.] 

The march of improvement which is so ^t^^d/l^^and surely g^ 
intr on in our country seems to have brought forth at an oppor 
uSemom'ent a new'^factor in the problem of h^ht which J..U 
iPi^Htoaneasvand very acceptable solution of it. Ihe Fitts 
b'^aSaS of October 28 publishes an account of a new sys- 
tem of e/ectric lighting for houses and general use, recently dis- 

*™d in? perfected V Mr. George ^"^^ ^^^^f-^^^.^^^H^^ 
assistants after patient and costly experiments, that Ila^ e been 
quTetly pursued by them for more than two years, an account of 

which we publish elsewhere. x • e ^^a<- on^ 

It will not be questioned that on the saoie basis of cost and 
convrnienceinuse, electricity would be ^^^r^^'^; Ff/f,^l, ^ 
ias for an iUuminant. Indeed, on such a basis electricity w ould 
misent JJeat advantages over gas by affording a better hght, 
and avofding the dissemination of unhealthy products of com- 
bustion whiSh are emitted by every gas flame; fy^^J^gj^"^^^;^^' 
gather the damage to pictures, drapery furnitu e &c fiom 
fmoke and dirt, and by doing away with the discoinf orts of heat 

which in the use of gas is often qmte "^^^^^^^^V^*^' J^^P^^fi^^ 
that all of these advantages can now be realized, and tiiat tne 
new era of adequate and perfect illumination ]>J^}lf'}^'\; 
costing even less than gas, is now upon us. If ^ "« ^e «o and it 
seems to admit of no question, the people will liave electricity 
\Til iUuminant. But such a revolution will not by any means, 
necessarily depreciate the value of the g:as works _ They can be 
leadilY utilized for manufacturing and distributing a gas foi 
heal ng purposes, and we will thus secure benefits scarcely less 
important on the side of health and comfort than those con erred 
•by electricity, and of far greater importance m an economic 
sense in stimulating and sustaining our inanufacturing mdus^ 
tries in competition with other centres tliat are specially favored 
in having a sunply of natural gas. Gas for fuel, as compared 
with coal is an advance quite equa to that of electricity for 
light, as compared with gas. And this would seem to be but aii- 
other demonstration of the fact that great improvements keep 
abreast of each otlier in the march of civilization. 
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